We use conjoint choice questions to investigate people's preferences for income and reductions in mortality risks delivered by contaminated site remediation policies. Our survey is self-administered using the computer by residents of four cities in Italy with severely contaminated sites. We estimate the Value of a Statistical Life to be about €5-6 million for an immediate risk reduction. If the risk reduction takes place 20 years from now, however, the implied VSL is about €1.26 million. We estimate the discount rate implicit in the responses to the conjoint choice questions to be about 7%, and show that people are willing to pay for permanent risk reductions, but not just any amount. Risk reductions in the nearer future are valued more highly than risk reductions in the more distant future. We also find that the VSL is "individuated," in the sense that it depends on observable individual characteristics of the respondents, familiarity with contaminated sites, concern about the health effects of exposure to toxicants, having a family member with cancer, perceived usefulness of possible government actions, and the respondent's beliefs about the goals of government remediation programs. Additional questions suggest that respondents discount lives, even assuming away the cost of the program, and do so at discount rates in the ballpark of those implicit in the responses to the main conjoint choice questions.
and permanent remediation. Such preference for permanent remediation-as opposed to simple containment to prevent migration of pollutant and to limit exposure-is reiterated in the Superfund Amendment and Reauthorization Act of 1986. Permanent remedies are generally more expensive, but Gupta et al. (1996) find that EPA has indeed honored this preference for permanents cleanups in its remediation decisions. 2 Recent state programs addressing the problem of contaminated sites, however, have partially reversed this preference for permanence.
Starting in the 1990s, several States began establishing Voluntary Cleanup
Programs (VCPs) offering a variety of incentives in exchange for site cleanup (Meyer, 2000; GAO, 1997) . Voluntary cleanup programs often spell out simplified or variable cleanup standards linked to land use, and hence to residents and workers' likely exposure to contaminants. Some states allow for engineering controls, such as caps, fences, or other physical means of preventing contact with pollution, in lieu of a more permanent cleanup, and/or offer institutional controls, such as permanent land use restrictions at the site or monitoring of the contamination plume, in place of (more stringent) cleanups. The US Government Accounting Office (1997) surveyed 17 state VCP programs and found that over 50% of the cleanups entailed non-permanent remedies and/or adopted industrial land use standards. 2 Gupta et al. (1996) empirically examine the preferences for permanence implicit in EPA's cleanup decisions at 110 wood preserving and PCB-contaminated Superfund sites. They focus on the choice of cleanup technology for contaminated soil, where the least permanent and expensive option is to simply cap the soil, and more permanent and more expensive options typically including excavating the soil and placing it in approved landfill or treating it. Gupta et al. find that the EPA does have a preference for more permanent cleanup options, but not at any cost, in the sense that the agency is less likely to choose a more permanent remedy as the cost of the remedy increases. Still, the agency values permanence, in that the premium it attaches to on-site incineration of waste (over and above the cost of capping it) is $12 million (1987 dollars) at relatively small sites, and up to $40 million at large sites.
Several European countries face similar dilemmas. In Italy, for example, legislation addressing hazardous waste sites was first passed in 1997. The statute explicitly distinguishes between messa in sicurezza-non-permanent remedies such as barriers and institutional controls that prevent pollutants from migrating off-site or coming in contact with people-and bonifica (permanent remedy), assigns responsibility for cleanup, and makes provisions for orphan sites (i.e., sites where the party responsible for the contamination is no longer in existence or is insolvent).
Much like the US Superfund program, the Italian legislation has an explicit preference for permanent remediation and for on-site treatment of contaminated media.
Recent analyses conducted by the Italian Environmental Protection Agency and environmental organizations (APAT, 2004; Lega Ambiente, 2005) , however, point out that the majority of actions at contaminated and NPL sites have, thus far, been short-term and impermanent.
Economists would recommend that when making decisions about permanent v.
non-permanent reductions in risks to human health, the costs of the remedies should be compared to the benefits of remediation. Focusing, for example, on the risks of fatal cancers and other fatal illnesses due to exposure to contaminants, the benefits of remediation are correctly calculated as the willingness to pay of the beneficiaries for the mortality risk reductions realized through cleanup. But how much exactly are people willing to pay for each unit of risk reduction? And, what are the public's preferences for permanent remedies? Are people willing to pay more for longer-lasting risk reductions?
In this paper, we ask three related questions. First, what is the public's Value of a Statistical Life (VSL) that should be used for computing the benefits of contaminated site policies that save lives? Second, do people favor permanent cleanup policies, and at what cost? Third, what are the public's preferences for saving lives in the future?
There is surprisingly little empirical evidence that allows one to estimate the VSL in the context of risk reductions from remediation of contaminated sites. Gayer et al. apply the hedonic pricing approach to homes sold in the vicinity of Superfund sites in Grand Rapids, Michigan, and estimate that-assuming that residents update their risk beliefs after the Environmental Protection Agency issues the results of its remedial investigation-the value of a statistical case of cancer is $3.9-4.6 million (1996 dollars).
This estimate relies on specific assumptions about how people's perceptions of the risks change in response to the release of information by the agency.
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By contrast, we elected to use a stated-preference approach to elicit the tradeoffs that people make between income and risk reductions in the hazardous waste site context.
We developed a survey questionnaire based on conjoint choice questions 4 and administered it to a sample of Italians selected to be representative of the residents of four cities with a significant contaminated site problem. Specifically, we showed people pairs of public programs described by five attributes-the annual risk reduction afforded by the program, the size of the population living in the area with the contaminated sites that 3 Greenstone and Gallagher (2005) correctly point out that the hedonic pricing approach captures all categories of benefits associated with cleanup, ranging from the value of the reductions in risks to human health to aesthetics. 4 Conjoint choice is a survey-based technique frequently used to place a value on a good or estimate the benefits of a public program. It is a stated-preference method, in the sense that it asks individuals what they would do under hypothetical circumstances, rather than observing actual behaviors on marketplaces. In a conjoint choice survey, respondents are shown K alternative variants of a program described by a number of attributes, and are asked to choose the most preferred (Hanley et al., 2001) . The alternatives differ from one another in the levels taken by two or more of the attributes. Respondent choices are assumed to be motivated by a random utility model, and respondents are assumed to be trading off the attributes of the alternatives. The responses to the conjoiont choice questions can be used to estimate the marginal rates of substitution between attributes. If one of the attributes is cost, it is possible to calculate the marginal price of each attribute. If the "do nothing" or status quo option is included in the choice set, the experiments can be used to estimate the full value (willingness to pay or WTP) of each alternative. Conjoint choice is thus a special case of contingent valuation, another popular stated-preference non-market valuation technique.
would be addressed by the program, how soon such risk reductions would be observed, the number of years over which the risk reduction would be observed (and hence lives would be saved), and the cost to the taxpayer. We then asked them to indicate (i) which they would prefer out of these two programs, and (ii) which they would prefer, program A, program B, or neither one.
Statistical modeling of the responses to (i) and (ii) allows us to estimate people's VSL-the first of our research questions. In addition, it allows us to answer two related questions: Does the VSL depend on the size of the population that would be affected by the program? And, in the context of contaminated site policies, is the VSL affected by the individual characteristics of the respondent?
Because the time it takes before lives are saved and the number of years over which lives would be saved are varied to the respondents, the responses to the conjoint choice questions can be used to estimate the rate at which people discount future risk reductions. 5 Were such rate found to be low, we would conclude that people care for permanence. We further explore people's preferences for permanence-our second research question-by including direct attitude questions in the questionnaire.
Finally, to study whether people discount lives, even when the cost of the program is no longer a factor, we asked our respondents which option they would prefer, a program that saves 100 lives now, or one that saves (100+X) in Y years, where both X and Y are varied to the respondents. The discount rate for lives saved implicit in the 5 Other recent applications of conjoint choice to value mortality risk reduction are implemented by DeShazo and Cameron (2005) and Tsuge et al. (2005) . DeShazo and Cameron ask respondents to choose between profiles defined by lifetime, risk, illness and recovery, and cost to the respondent. Tsuge et al. ask people to choose between two stylized government programs described by cost, size of the risk reduction, type of risk (accident, cancer, heart disease, or a generic type of risk), and latency. They find that the VSL is not sensitive to the type of risk, but does vary with latency and individual characteristics of the respondent.
responses to these questions can be compared to the one implicit in the money v. future risk reductions tradeoffs in the conjoint choice questions.
The remainder of the paper is organized as follows. In section 2, we describe the questionnaire and the survey administration. Section 3 presents the theoretical and econometric models, and section 4 the descriptive statistics of the sample and estimation results. Section 5 concludes.
Structure of the Questionnaire and Survey Administration
The questionnaire was self-administered by the respondent using the computer and is comprised of 5 sections. The questionnaire begins with asking people whether and how they are acquainted with contaminated sites. Since a respondent's notion of contaminated site may be different from our own, we then provide the following definition: "A contaminated site is a parcel or an area with hazardous substances that pose risks to human health or the environment, now or in the future. These hazardous substances are the result of human activities. Electromagnetic fields/pollution and air pollution are not considered contaminated sites in this questionnaire."
In section 2, we briefly describe the problem of contaminated sites in Italy and provide succint information about the total population living in areas with the most egregious contaminated sites and thus potentially exposed to contaminants, current legislation and government policies.
In section 3 we inquire about the health risks people perceive to be associated with contaminated sites, and then explain, using animation, how people are typically exposed to contaminants. Figure 1 ). Respondents are subsequently tested for risk comprehension. 6 We were not able to find estimates of the risks and population at risk for the sites on the Italian National Priorities List. We calculated an estimate of the baseline risks before cleanup by transferring estimates of risks in other contaminated areas in Italy. Specifically, we relied on a World Health Organization study which identifies highly industrialized and polluted areas in Italy, computes mortality rates for men and women in these areas in 1990-94, and compares them with those of the surrounding regions. This study concludes that in those years the highly industrialized areas experienced about 800 excess deaths per year (Martuzzi et al., 2005; Mitis et al., 2002) . When this figure is divided by the exposed population (3,295,380 people), we obtain an excess risk of about 243 per million, which we interpret as the baseline risk. Since our conjoint choice questions are concerned with public programs, we next inquire about how important it is for the respondent to reduce the health risks posed by contaminated sites, and how much confidence they place in public policies such as economic incentives for firms, dissemination of information, more stringent inspections, and remediation undertaken directly by the government at orphan sites.
In section 4 we present the concept of remediation and provide examples of possible remediation technologies, pointing out that their cost and duration vary, and that A summary of attributes and levels is reported in table 1. In earlier focus groups and one-on-one tests, people had generally deemed these attributes and attribute levels reasonable and acceptable. We emphasize that the risk reductions were presented to the respondents as the number of lives saved per million people. One-time tax payment for the respondent's household (C) (in euro) 50, 100, 300, 500, 950
That risk reductions will be realized no earlier than two years from now (attribute (ii) or "Delay" in table 1) is consistent with the notion that it takes some time to complete even the most efficient government remediation program. In addition, this feature provides additional variation in the timing of the risk reductions, which we exploit for the purpose of estimating people's discount rates. It is also reasonable to assume that no remediation program can reduce risks forever: hence, we set the duration of the risk reductions at 20, 30 or 45 years. (These may be interpreted as time to failure of the remedies.)
We chose a one-time tax to be incurred immediately for two reasons. First, since risk reductions are incurred in the future, this allows us to estimate the rate at which people discount risks. Secondly, in the focus groups and survey development work people voiced strong opinions against taxes and against committing to pay annual taxes over a long period of time. We certainly did not want people to dismiss our scenarios outright, and a one-time tax was the most appealing option.
We created a total of 32 sets with four pairs of programs each. To create these sets, we began by creating all of the possible alternative programs (i.e., all possible combinations of the levels of the attributes). We then formed all of the possible pairs, but excluded pairs that contained dominated alternatives. 7 The 32 sets we used for the survey were obtained by selecting four pairs at random (without replacement) out of this set.
Respondents were randomly assigned to one of the 32 sets.
Further evidence about preferences for saving lives and about the rate of time preference are gathered through additional questions. For example, we ask people to choose between programs that save people now and programs that save people in the future. We also ask people to express their agreement or disagrement with statements spelling out possible priorities for cleanup and risk reductions. Section 5 concludes the questionnaire with the usual sociodemographic questions and with questions about the respondent's own health.
The survey was self-administered using the computer by respondents recruited from the general population in four cities in Italy (Venice, Milan, Bari and Naples 8 ) in May 2005, for a total of 804 completed questionnaires. The sample was stratified by age, with an equal number of respondents in each of three broad age groups (25-44, 45-54, 55-65) , and was comprised of a roughly equal number of men and women. We did not expect all respondents to be familiar with computers, so we made sure that two interviewers were 7 A pair has a dominated alternative if one of them is obviously better (e.g., saves more lives over a longer period of time) and no more expensive than the other. 8 These cities were selected to ensure geographic representativeness and because each has one or more sites on the National Priorities List. The chemical and refinery complex of Porto Marghera in the Venice hinterland is probably the most egregious contaminated site on the NPL, with soils, groundwater and Lagoon sediments contaminated by polycyclic aromatic compounds (PAH), heavy metals and many other pollutants. The former Fibronit complex, an asbestos-producing facility, is located in downtown Bari, and a closed steel mill is the NPL in city of Naples. Milan, as the center of a large industrial area, has several NPL sites.
present at the survey facilities at all times to welcome the respondents, introduce the survey to them and provide assistance if requested.
The Model

A. What is the The Value of a Statistical Life?
The VSL is the marginal value of a reduction in the risk of dying, and is therefore defined as the rate at which people are prepared to trade off income for a risk reduction:
where WTP signifies the willingness to pay for a change in the risk of dying, and R is the risk of dying. The VSL can be equivalently described as the total WTP by a group of N people experiencing a uniform reduction of 1/N in their risk of dying. To illustrate, consider a group of 10,000 individuals, and assume that each of them is willing to pay €30 to reduce his or her own risk of dying by 1 in 10,000. The VSL implied by this WTP is €30/0.0001, or €300,000.
The concept of VSL is generally deemed as the appropriate construct for ex ante policy analyses, when the identities of the people whose lives are saved by the policy are not known yet. The mortality benefits of a policy that saves L lives are equal to (VSL×L). We assume that in the conjoint choice questions our respondents choose the alternative with the highest indirect utility, and that the indirect utility depends on the discounted stream of risk reductions and on residual income. Formally,
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where ij V denotes the deterministic component of the indirect utility function, DR is the discounted risk reduction delivered by program j, y is income and C is the cost of the program to the respondent. Coefficients α and β denote the marginal utility of the discounted flow of risk reductions and the marginal utility of income, respectively. We assume constant exponential discounting and define DR as
where R ∆ is the annual risk reduction (which is varied to the respondents but constant over the years), δ is the discount rate, A is the number of years one must wait before the risk reductions are observed, and T is the number of years over which lives are saved.
C. The Econometric Model
On appending an error term ij ε , equation (2) becomes a random utility model, which in turn results in a conditional logit model if we further assume that the error terms ij ε are independent across alternatives within the same respondent and follow the standard type I extreme value distribution. The probability that option k is selected out of K alternatives when answering a choice question is thus The maximum likelihood estimates of the coefficients can be used to compute the Willingness to Pay (WTP) for any given program:
The VSL, i.e., the willingness to pay for a marginal risk reduction to be incurred in the current year, is equal to ) / ( β α . 10 We remind the reader that individuals faced a total of four pairs of programs. For each pair of programs, the respondent was asked two choice questions: (i) which of the two programs-A or B-is judged more attractive, and (ii) which is the most preferred option-program A, program B, or neither program? This results in a total of eight conjoint choice questions, hence M=8, K m =2 for m=1, 3, 5, and 7, and K m =3 for m=2, 4, 6, and 8.
D. Hypotheses
Clearly, model (2)-(3) assumes that the VSL is constant with respect to the size of the risk reduction and the size of the population that would benefit from the cleanup. In this paper, we wish to test if people's VSL does indeed vary with the number of beneficiaries of the program. To do so, we amend equation (2) to obtain: (7) ) ( (8) ) (
where L is discounted lives saved:
Equations (8) and (9) mean that the VSL is strictly proportional to N.
We are also interested in testing whether the marginal utility of risk reductions and the marginal utility of income depend on individual characteristics. To see if this is the case, we amend equation (1) (or (6)) to allow for heterogeneity among the respondents.
11 Specifically, we posit that the marginal utility of risk reduction for respondent i is health, familiarity with contaminated sites and remediation, acceptance of government policies addressing hazardous waste sites etc., and P is a low-income dummy.
In other words, we form interaction terms between the arguments of equation (2)-DR and residual income-and x i and P, respectively, and add these interactions in the right-hand side of the indirect utility function:
Finally, instead of treating the exponential discount rate as a constant, it is also possible to replace δ with a function of individual characteristics z i of the respondent, such as age, whether he or she is married and have (young) children, etc. (
C. Saving Lives Now v. In the Future
In our questionnaire, we also ask the following question: "Suppose there were two public programs for cleaning up contaminated sites. 
Results
A. The Sample
Descriptive statistics of the respondents are displayed in table 2. Our sample is well-balanced in terms of gender, and its distribution by age is consistent with the sampling plan. The average age is 48 years, and about 40% of the respondents has a highschool diploma. The average annual household income is approximately €27,000, which is close to, but slightly lower than, the national average (€29,483, Banca d'Italia, 2004).
12 For comparison, Cropper et al. (1991 Cropper et al. ( , 1992 ) ask a sample of Maryland residents, a sample of residents of the Washington, DC, area, and a national sample the following question: "Without new programs, 100 people will die this year from pollution and 200 people will die 50 years from now. The government has to choose between two programs that cost the same, but there is only enough money for one. Program A will save 100 lives now. Program B will save 100 lives 50 years from now. Which program would you choose?" The number of lives saved by program B ranged from less than 100 (in which case people choosing B would exhibit negative discount rates) to 7500, while the number of years from now when lives are saved ranged from 5 to 100. 13 In other words, assuming constant exponential discounting, D*=(-1/Y)*(ln(100/X)).
Almost 50% of our sample has a high school diploma and 13.43% has a college degree or higher education. Comparison with statistics for the population reveal that our sample has a larger share of people with high school diploma than the population, but is similar to the population in terms of share of people with college degree or post-graduate education. (The population statistics are 32% and 11%, respectively.) Table 1B in Appendix B displays other descriptive statistics for education in the sample and in the populations of the four cities. Regarding their familiarity with contaminated sites, 90% of the respondents stated that they had heard about contaminated sites before. Most of these persons reported that they learned about contaminated sites by watching television. Forty-three percent of the sample indicated that they are aware of contaminated sites near their homes or workplaces. Fully 80% of the respondents were acquainted with the concept of cleanup, and 35% stated that they were personally aware of previously contaminated sites that had subsequently been cleaned up.
Almost 89% of the respondent stated that it is "very important" to them personally to reduce the human health risks posed by contaminated sites. The responses to Likert-scale questions also indicate that people expect the government to take an active, stick-and-carrot role in the management of contaminated site situations.
Specifically, two-thirds of the sample state that it would be "very useful" to offer tax credits and other economic incentives to firms to encourage cleanups, and over 80% ascribes the same degree of usefulness to direct government cleanup of orphan sites.
Almost 90% finds stringent inspections and regulatory approaches to pollution control "very useful." In sum, these statistics suggest that most people have at least some rudimentary information about contaminated sites and cleanup programs, that the latter should be meaningful to them, and that they should accept our hypothetical scenarios, which depict public remediation programs.
B. VSL Estimates
The results of the non-linear conditional logit models of the responses to the conjoint choice questions are reported in table 3. The indirect utility function underlying the two logits is equation (7), and the two model differ solely for the criteria we used to clean the sample. Model I uses the full sample, which consists of 782 usable observations. 14 For good measure, model II further discards those subjects who failed all of the four probability comprehension quizzes people (N=58) and/or exhibited preference reversals (N=65). 15 The estimated coefficients are, however, very close across the two models.
Briefly, table 3 shows clearly that risk reductions are positively and significantly valued by the respondents. Within a model, the estimated α coefficients are within 10 to 20% of one another. The marginal utility of income is positive and significant, and the discount rate is pegged at 6.9%.
Wald tests soundly reject (i) the null that the marginal utility of discounted risk reductions is the same, regardless of the size of the population, and (ii) the null corresponding to indirect utility (9). In other words, we find that equation (7) fits the data better than equations (1) and (9).
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In table 4, we compute the VSLs based on the coefficients of model I in table 3.
The VSL ranges from about €5 million to almost €6 million. 17 It is noteworthy that the VSL is not monotonic in the size of the population affected by the program, that the largest VSL is estimated for the risk reductions when the population affected is exacly one million, and that the lowest is that associated with an exposed population of 2 million 14 A total of 804 respondents completed the questionnaire, but we discarded 22 observations which we found to have been flawed by a programming glitch. 15 A preference reversal would be observed if, for example, when asked to choose between A and B, the respondent states that B is the more preferred program, and then, when asked which he prefers among A, B, and the status quo, he chooses A. 16 We also estimated a conditional logit equation (shown in Appendix C) that assumes that the deterministic component of the indirect utility is a linear combination of the attributes of the alternatives. This model must be estimated separately for the subsample with Delay=2 and the subsample with Delay=10. The logit coefficients indicate that the likelihood of selecting a program increases with the size of the risk reduction and the duration of the risk reduction, decreases with its cost, and does not depend on the size of the population living in the areas with the contaminated sites to be targeted by the hypothetical programs. 17 We remind the reader that the VSL is what people are willing to pay in the current year for a marginal change in risk to be incurred entirely in the current year, and that here it is estimated as α divided by β.
people. The standard errors around these estimates, however, suggested that these VSL estimates are not statistically different from one another. As shown in table 3, the discount rate is 6.9%. This figure is significantly different from zero, suggesting that our respondents do indeed discount risk reductions that occur in the future. This estimate of the discount rate is reasonable, but not too close to zero, confirming that a unit of risk reduction is valued less if it occurs in the future, and suggesting that people care about permanence, but not at any cost.
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To further elaborate on this point, consider a program that delivers an annual risk reduction of 10 in a million, and begins in two years. If the risk reduction were to continue for 10 years, the typical respondent's one-time WTP would be €340. This would increase to €502 if the duration of the program doubled, €579 if it lasted 30 years, €616 if it lasted 40 years, and €626 if it lasted 45 years. Clearly, the WTP is less than proportional to the duration of the program (and to total nominal-undiscounted-risk reduction), as shown in Figure 2 . Consider now two programs that save the same (undiscounted) number of lives, and affect the same population (1 million people), except that in one the risk reduction is 10 in a million a year and the duration of the program is 20 years, while in the other the risk reduction is 20 in a million a year and the duration of the program is 10 years. Both programs would realize the risk reductions starting two years from now. The one-time WTP for each of these programs is €502 and €680, respectively, confirming that our respondents value more highly programs that saves lives sooner, even if those programs are shorter-lived. Finally, consider the former of these two programs, but imagine that it began saving lives 10 years from now: WTP would fall from €502 to €277.
The implications of these models are broadly consistent with the fact that when asked to express agreement or disagrement with the statement that "Priority should be
given to permanent and effective cleanups even if they are more expensive," 79.60% of the respondents "strongly" agreed, 12.31% was in agreement with the statement, 5.85%
was neutral, and only 1.5% disagreed or strongly disagreed.
D. The Effect of Individual Characteristics
The results from the model with individual-specific marginal utilities of risk reduction, income and discount rates are displayed in table 5. We remind the reader that these results refer to equation (10), which posits that the VSL is individuated, but constant with respect to the size of the population living in the areas with the site that would be affected by the hypothetical policy. Table 5 shows that males value risk reductions more highly, all else the same, but that having a college degree does not imply a statistically different marginal utility of risk reductions. Likewise, the α coefficients on age group dummies are insignificant.
Surprisingly, persons who told us they knew about contaminated sites in their neighborhood or near their workplace (KNOW), and persons who care about the health effects of exposure to contaminants (IMPX) appear to value risk reductions less than the other respondents. Perhaps the former effect is due to the fact that familiarity with contaminated sites reduces the perceived severity of risk. We do not have a good explanation for the latter effect.
We conjectured that acceptance of government contaminated site remediation program should affect the marginal utility of risk reductions, and ultimately of the willingness to pay for the program, and indeed these expectations are borne out in the data. Respondents who believe that the government should take care of orphan sites (ORFAN) value the risk reductions and the program more highly than the other respondents, whereas people who deem it "very useful" to fence and prohibit access to contaminated sites (CART) are willing to pay less, all else the same. Perhaps doing so is judged sufficient to reduce risks, and no additional long-term remediation is deemed necessary. Finally, respondents whose family members have had cancer (FAMCAN) and respondents who profess to use seatbelts (SEATB) when they travel in the back seat of a car-which we interpret as indicating concern about mortality risks-value risk reductions more highly. Table 5 also displays the estimate of the marginal utility of income. In this specification of the model, our low-income dummy takes on a value of 1 if the respondent's income is below the sample average, and zero otherwise. Clearly, people with income below the sample average have a higher marginal utility of income than the remainder of the sample, which is consistent with prescriptions from economic theory.
19
Regarding the determinants of the personal discount rates, we find that, all else the same, discount rates are 1 percentage point lower for persons with young children, 1 percentage point higher for married persons, and almost 3 percentage points lower among people of ages 45-54. They are also 1.8 percentage point higher for males, but this effect is statistically significant only at the 10% significance level, whereas the abovelisted associations are all significant at the 5% level or better. That people are internally consistent is confirmed by the fact the discount rate is 3.5 percentage points lower for those persons who strongly agree with the statement that remediation should be as permanent as possible, even it costs more (dummy DURAT).
By contrast, the coefficient on a dummy capturing whether the respondent favors remediation even if its benefits are experienced 30 or more years from now-FUTBENand that on a dummy-SOLFUT-capturing sole concern for future generation as a driver of the respondents conjoint choice responses are not statistically significant.
Finally, people whose family members have had cancer tend to have significantly higher discount rates.
E. Future Lives Saved
As mentioned, our questionnaire deploys two types of questions to infer the rate at which people discount future risk reductions in the contaminated site context. The first is implicit in the conjoint choice questions, whereas the second asks people directly which they would choose of two remediation programs that cost the same-except that one saves 100 lives now, and the other saves X lives Y years from now.
The responses to the latter question indicates that most people (80%, or 626 individuals) prefer the program that saves lives now, 14.7% (115 people) prefer the one that saves lives in the future, and 5.2% (41 people) are indifferent between the two.
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Based on the statistical model outlined in section 3, we estimate D µ to be equal to 12.36%, while D σ is pegged at 0.0870 (see table 6 ). The former figure suggests that the mean discount rate is larger than, but within the ballpark of, the discount rate inferred from the conjoint choice tradeoffs. The latter indicates that there is substantial heterogeneity among people's individual discount rates.
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Such heterogeneity is consistent with the fact that, when asked to rate their agreement with the statement "We should avoid spending money on cleanup programs that will save lives only 30 years from now" on a scale from 1 to 5 (where 1=strongly disagree and 5=strongly agree), 40.55% of the sample chose response category 1, 10.07% chose 2, 14.43% chose 3, 7.46% chose 4, and 23.76% chose 5. Cropper et al. (1991 Cropper et al. ( , 1992 report that discount rates tend to decline with the length of program B's time horizon, and so do we: When we re-estimate equation (11) for the separate subsamples of respondents who were given different values of Y, we find that the implied discount rate is 16% for the group that received Y=10, 10% for the group that received Y=20, 7.5% for the group with Y=30, and less than 4% for those respondents with Y≥40.
when its benefits are incurred many years into the future (dummy FUTBEN), and 2 percentage points lower among the 45-54 year-olds. 
Discussion and Conclusions
We have deployed conjoint choice questions to investigate the tradeoffs people are prepared to make between income and mortality risk reductions delivered by contaminated site remediation programs. Our survey questionnaire was designed to investigate the value that people place on permanent risk reductions. The questionnaire was self-administered using the computer by a sample of residents of four Italian cities with a serious contaminated site problem.
We find that people are willing to pay for permanence, but not just any price.
Using the responses to the conjoint choice questions, we estimate the VSL for an immediate risk reduction over the current year to be about €5-6 million. The VSL does not appear to vary significantly with the size of the population that would be affected by the policy.
However, the VSL is lower if the risk reduction occurs in the future. For a risk reduction occuring exactly 20 years from now, for example, we estimate our respondents'
VSL to be only €1.27 million. 22 We estimate that people discount future risk reductions at a 7% discount rate, which means that each respondent is willing to pay €340 now for a risk reduction of 10 in a million per year that begins in two years and continues over 10 years. For a more permanent risk reduction, such as one that continues over 20 years, each respondent would be willing to pay €502. For one that continues over 30 years, the WTP would be €579, and for one that lasts 45 years, €626. Clearly, people are willing to pay for permanence, but not just about any price, and risk reductions that take place in the more distant future are valued less highly than more immediate risk reductions.
We find evidence that the VSL is individuated, in that it depends on (i) observable individual characteristics (e.g., age, gender and income), (ii) familiarity with contaminated sites, (iii) concern about the health effects of exposure to contaminants, and (iv) direct experience with cancer, one of the possible outcomes of exposure to toxicants at contaminated sites. The VSL also depends on what the respondent thinks the goals of a remediation program should be, and on which government actions he or she deems appropriate.
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22 A 20-year lag between now and the time of the risk reduction is, for example, that considered by the EPA Science Advisory Board when examining the maximum contaminant limit allowable for arsenic in drinking water. See www.house.gov/science/ets/oct04/ets_charter_100401.htm (accessed 22 January, 2006) . 23 We wish to emphasize that policymakers may not be able to use all of this information in policy analyses, because attitudes, beliefs and confidence in specific government actions are usually not known for the entire population of beneficiaries of the policy.
Appendix B.
Comparison between the sample and the population. 
